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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery restraining a short circuit 
caused by a generation of dendrite from a negative electrode, having a high energy density, and 
providing an excellent charging/discharging characteristic. 

SOLUTION: A lithium secondary battery has an electrolyte layer, a positive electrode, and a 
negative electrode made of a material containing lithium. The electrolyte layer is made of an 
inorganic solid electrolyte, and the positive electrode contains an organic macromolecules. The 
electrolyte layer preferably contains at least one type selected from a group comprising oxygen, 
sulfur, nitrogen, sulfide, and oxynitride. The conductivity of lithium ion of organic electrolyte of 
the positive electrode is preferably lower than that of the inorganic solid electrolyte of the 
electrolyte layer. 



LEGAL STATUS 

[Date of request for examination] 28.06.2000 

[Date of sending the examiner s decision of 23.02.2004 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 2004-05815 
of rejection] 



[Date of requesting appeal against examiner s 24.03.2004 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



(19)B#B#tfrr (JP) 02) & ffl ij^p ft & $!* (A) <ll)fcS?fflIB&W#^ 

#^2000-340257 
(P2000 -340257A) 
(43)&K B ¥f£l2^12j| 8 B (2000. 12. 8) 



(5i)intci.' mm^ fi ?-Y3-r(##) 

H01M 10/36 HO 1M 10/36 A 5 H 0 0 3 

4/02 4/02 C 5 H 0 1 4 

D 5H0 2 9 

4/58 4/58 
4/60 4/60 

SSfflt* * »^«®m33 OL (£:15H) 



(21)fflH#*§- 


&K¥1 1-307717 


(71) fcHfSA 


000002130 


(22)ffi|gB 


¥f£l l¥10E 28 B (1999. 10. 28) 






(31)«5fe*fcfc®## 


^¥10-344593 




^*j^#«-*mi»^t-TBi#i^ ft* 


(32)fflE5feB 


¥j£l<tfpl2fl 3 B (1998. 12. 3) 






(33)fi8fct££lRB 


B* (JP) 




lU* IESS 


(31)3BfeH2fe3B§^ 


fclPFl 1-7736 




^*m#»*SIS4t-Tll#l^ ft* 


(32)flBfe0 


¥f£H¥l ^14B (1999.1. 14) 






(33)«5feB*S5H 


B* (JP) 


(74)ftSA 


100100147 


(31)ffi5fc8fc£S#<§ 


¥tmm 1-78733 




#3± £ (*1-l£) 


(32)«5feB 


¥f£l W 3 n 24B (1999- 3. 24) 






(33)«5te»^aS 


B* (JP) 







(54) [smn&m u^>a=*«» 



(57) [S»] 



-1- 



(2) 

[#mt*©«6H] 

[ii**i] mmmmt, mm^, v^VA-smm 
[if** 2] mmm.m(D25v.\zmt^^^-y^-t> 

fil«*t. 1 X10" 5 S/cm^±T«>5 -5 
If** 1 K8E«© U 9-0 

[S**3] ®5?§fJI©25 , Ct;:*5ttS'J^Af*> 70 
fm&tf. 5 X10~ 4 S/cmRhT&3C ££&£&<»; -f-2> 
If** 1 CEiOUffA-^ttt. 

[If**4] «»«»!i**IHlfl:-C**rt*1**4: 
r sif ** 1 te«B«© 'J ?9 A-^mte. 

[if**5] mmnfBoftftifi* mm, mm. mwm 
mm. 

[st**6] mm**** LizS. &tfLi2S,i:SiS2. Ge 
ttfifcttl&f* Li3P04-xN2x/3 . LUSi04-xNzx/3. Li4GeO 

4-XN2X/3 (0<X<4) *5«tlA.i3B03-xN2X/3 (0<X< 

3) £ottz>mfre>mintz'pti< tt>— 

£T -5 If** 5 K82«© u A-*m?i6. 

^t-r Slf** 1 fcEtt©U^^An*Sfl6. 

A: 30^%«±65S^%WT©Li^ 

B:'J>. ^-fiSt, y;>-7-^A43J:u:^'Jr>A 

C:-f:*0 

df**8] $e,tcm<ss®^^*3J:r/^^©'>^ 
< fcfc-:*s$*T«::iStt«ir*«#Jl7fc:i3IR 

[If** 9] H^HH©J¥^^ 50nnEU:50tfi£x.T 

[if** 1 0 ] mmmmtf. jEmmmt^mmmo 2 
■*oaii«anT^*ci*#«t-r*i»*flii c«a« 
ov^OA-Amm. 40 

[if ** 11] ft««iiafitiistt«$#-r « u ^ a 

^A^&ste. 

[If**l2] 2S*^ftSH»KB©»Sdi2Mm 
«±22Mm«T"e, 

IESHJJI©/?;* m. 1 m m«±2 At mHTT*« £ <t £1$ 

mt-rzm*mi ofcie®©u^9A-*m?i6o 
tit** 13] ftawjBttatfls'j^^Aatfatflsir-f 50 



#812 000-340257 
2 

?^a-^h?6„ 

[If** 1 4 ] manna***©/**)-***-*- * z t * 

&M£T2>m&mi OtSBiEW'J^^A-^Sffi. 

A:30H^%«±50^%«T©Lie£» 

B: 'J > 

C:glit:f3=fctfgfil©'>fr< th-J; 

[si** 1 5 ] lEMMmnm&tf&mmmomz-v) 1 
%u±w%uT-e&z>z tz&mt-rzm&m 1 0 fete 

«©'J?^ a 

[If** 1 6 ] JEmmm<Dm^Amnm&L±25iJLm&.T 
[if**17] SSKiESKU^A'f 3i->e«14@ 

as. 

[|«** 1 8 ] iES©***^**, <P'J 7— u 

[|f**19] iEtt©****^**, LiPFe&JctfLiC 
Fs SOa © Ufn**© U ^£ A^Sr-&# LT t> -5 d £ 

[is**2o] mmtf&mnmwi&'SiiisTuzct 
&&m£-Tzm&m 1 ibss© u 79^=a«m. 

[ii**2i] jEffiw^rss^ou^oA-f 
wae*«. m^ss©«i^H^m^M©'j5 i ^A'f 

[is**2 2] mmommnmmtf&imn v^oA-s 

^A-^aiu 
[If** 2 3 ] IEffi©*ffim8B£*©*r«SSg!SUfc«-** 

ft«©u^A**r«»t««kr*cicj:o. mm® 

fB^W'J^^A-^m^o 
[If** 2 4 ] IE®©#<3Sm«?}£<t> ©*lfSi§*£l5£#** 

>aetC*5^THflc{b-r*C£Sr4#ai:-r-5S**2 1 (C 

SKou^^A-^m*. 

[If** 2 5 ] IE®©W^m<g?£*©%tS!?§&l5£#*< 
ft«i©'J^^A^W«^£l*MT^e:<htCj;(3. ftttff 

TSIf**2 1 tCSB«© 'J -3^ A 
[If** 2 6 ] iE«®*ttWBtt+®*«»ttj£a-ftt 



-2- 



1 



3 

[W#Jg2 9] A«G>»B5fi2*^ RmaxliTO. 01 «± 

7»«?Ax£«b. 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] ccBctSftU^Ax^Jfifctt, ^TLJf 

[0 0 0 4] L^U #«MM?«SK 



(3) ^2 0 0 0-3 4 0 2 5 7 

[0005] ssk, ^r««*«S!> y^#u-7-ffl© 

BittoTH*. f[«tt, 300Wh/1S**«H»T?, 400Wh 

[0 0 0 6] L^U U^A£#*m&fi«<!:T*» 
£\ ^tt«Jc¥iJffl$n^U^^A*JR«)JP**5«i:^tt 

T<£ 0 U^»>A*Btt£iR*©*#£K*b-* 
[0 0 0 7] SSfc, ^T««*iS*$tJU^^A««T 

[0 0 0 8] COfel&tt£ffl;^&^£<hLT> ^OtJtS 

»*T*. {fc^toBfcte. #»JVHB. 7yft*i, ft 
[0 0 0 9] 2 : »R©lKH£fr**««#**:**rb 

[0 0 10] 

[BWMlPftL<fc3fcT*«B] L*>U ±8H0)#ti« 

30 i-i : ij^9A*iR*«iBaa-r*ttfisfc*^>Ttt, « 

[0 0 11] 1-2 : M#«:*^Tlt ttjaS^y^X^ 
ffilt, U^9A07yft«^ft»ft*»«vs»Mft46 
BA*KM£S*'U ^frl£#*2fcft®P#£)U l\0^f> K:7 

[0 0 12] 1-3 : iff:HLTH U 
^9A*«tjE*UT, fc£ttB*»«T*tt«*iSftI 
$nt^5fc^ U^A&JRa*®®ffi£&LTV>£fB 

C7A&JRaM^»ffi$n*fb-&ftHtt^-*:t>©t& 
50 [0 0 1 3 ] 2-1 : £H#Stt*»**<B*Tft*fc 



-3- 



5 

[0 0 14] 2-2 : Htt«#S(D]8D&^a*ESiT*!jffl 
»»fcftl»*«»-5. BfMMMt«)*MI£L-Ttt. fsitffcfe 

b«ts**> B8Mbw*a«#*.&n*. l^u 

§*T-f 5{t£-*!»ttiS^ U A-f * >£3H4£;£LT^ 

[ 0 0 1 5 ] 2-3 : 'J f?A^^>£#ttlMii0 

jEffi£fefflL.&JS, iE&«fc 9 ©««¥«*<£ >*-;KRtf 
±0r>K7-f >#K>*-;i^£9 v^BEffcift't'tt 
T, 3fcSrm©|!£. ft«jWMK£fl:6&c-4-ftt. JgftEfc 

[ooi6] «toT. #5693©±i«tt, ftii>6®f 

[0017] 

sct-ciBBWfcBfls-r*. as»«»*fc* 

tftt, *tttt£K&ftfi£«>££:£ttBU 

-Mr*. «t, bjmb, mm. as, «&«)&©&* 

[0018] (imi) 

inn idi^viSTH. u^aa 

©fc#U B«Bflrt>B«T?tt. 'JfOA^it'J^ 
At#ttM:**ioSi;5ti*Mi:**l/T. BB 

[0019] BBBttBBKojutB&L-Ttt. mtm 



(4) #B 2000-340257 

LT«, Li 2 S.^Li2S<hSiS2 . GeSa . Ga2S3<h 

Li 3 P04 - x N2 x / 3 , Li4 Si04 - xN2 x/ 3 , Li 
4Ge04-xN 2 x/3 (0<X<4) , LisBOs -xN 
2x/3 (0<X<3) ftf^fSfti. 

[0020] u-v&tt-rzzLt-e. u^a 
70 ctiKcto. ^Kmmc&tt-sjMiTW'j^oA&js© 

*rtB-BB©Bfc. iJffA^IilMillt©^ 
BfcBH#T*T*««»«!&t«AbTBflE*»KBa« 
iflltrr-5©£l»<£<!:atT#*. 

[0 0 2 1] SSK. -f*»>fclPjLT. BB&BBQ'P' 
fc<£fc— #S-gprr*J:£fc:«fcB. -€-©S6*ti!fi6&& 
ftfcdtfcWSdLfc. mil B&Sfcteg&A*'.)^'? 

<l:9BB£B«BflEB«ftB 

tu^-^A^Mtsts^-rsfcj&rafe*. asfc, 10- 3 
H-r^fe©<t#A^n^>. cne.©«s. 

B»fl;tt*©*j£T**i«^KattfcaiWT*J»*a** 

*. 

[0022] zn$(Dmm.mmmM<p<DV3 L '?j±7im'£ 

fflfrtZ. BaB«MMMtB&U?9A*Bfl& 
©SBSfttjWST-f — 65ST%2:^x.-5mfi£-e 
MU BttBttB£HB&U9 1 '7.&ftBB&®Bttttttm 

50 ±-r**»» £&B#BBHBa<*ttAft:*j:i&7LJM: 

LT, B&ftBBB<MUMt0>BBMe>BBft*BB£& 
*. *©±, BTeBtttfBBL.. B«*«riEUfcBC 
l*sSWS»«3l*SCU BttttBSfiTSl*-*. «£o 
T, BB*Btt*aK#-p»*ti*»»*U«r». 

[0023] mmm&*mn<i>v?-vA&M-<o%miiL# 
^A*jj;^'jOA<to a5SiO»eatfnt 1 mm&>± 

40 5. £«B*mj*Ktt#AH*T««C£#f*»'T«« 
«:«lB£bT, CO*«#»*B*r«it*«lIB-e* 

0, *^u5 i ^A-i*^->^eas-r'5©f'S)i^#$© 
$-a-^ci74«-c^^. -r^to*. ci©^s^f©*ss'f * 

50 >OfiI*«i^41**t4. 



-4- 



7 

[0024] mmm&nMMtDV^VAUfto) 

[0 0 2 5] SD^T, Si^S^m^SH r^S^j £ 

r^PTc^j zm(Dm7Lm*^vtzm&. mz. mm 
mwmmnmtv^oA&mtcDmfttii&mmis. mm 

[0026] « *>fcmm>mMnm<Dm&tin\z, 

me><i*>fcmm\z* mu\z&^t\q- 7 s/cm&Ttm 

ig^ilt^^t!), io- 3 s/cm^(7)-r 
* > fe^g £ *rr * #$is$?t£# u 9- o a #s £ it^m 

BM^o^mmmm(D^\zm< 0 ^<Dtz&, u^a& 

[0 0 2 7 ] ^tUCfcfbT, *^HJT^<^>e^fi 
££UTm^K/f £iI£^££U ±fB<D^S£fi?mb 

SSKekSmj^a, SKtu^A, yvitv^v&m 

%J^±^$>fc^> 5 X10- 4 S/cm£U (25t:) J: 
9-Jf#£l^U^A-f :*>g«K ttS'C) telxiO 

[0 0 2 8] u^^A^^fi<^>e^tt{t:^ 



(5) Wffi 2000-340257 

^^?^W^^^T^>^fi6tC, £*> — 0<D$k 

[0 0 2 9] ®^x, Apy>m r-*>fi£ 
[0030] ©w^s^^m«« (^M) k^xa; 

[0 0 3 1 ] ©lEffi^tC-f ^-^ft^^^w^m^* 

[0032] <2mmm>±tz<Dmmm&mMmm\z2 
mm&t-t z>^£-Cs ^ ^>\z^(Dm^m^^\zt^ 

5 1 ^A-1'^>e^tt{t'&^^«BS<i:-r^<h^^, IE««I 

«tttt<fctt* < &fi-r s u a< *>esn4{k^«o» 

[0 0 3 3] Ellllt *»*Ttt*»t©R«ftft 

[0 0 3 4] ft8R<hft*IEff.flJltt« y>t**U 
[0 0 3 5 ] ClC!>jE(f«JI«>LiriE»tt, 30IHT%J£U:50 

atn **p»fc»»t«i*^ititt3W*<at*. &tc, 50 

[0 0 3 6] iE««»a>JPStt»^*«ff*U^. fc/c 

ftS**)* 1 ** < S ©T, 1 0nmJ^± & 7c HftffiflJS 

2>£. *-f *>fi«tt*«l»*r*^i*«H«tftofc 
0, *»**H»^fe*. "tVtztb. 25Mrn{^T^b<« 

■ ttl«flS««r4#-r* U A< * >e^tt{b^ftc^^ 

50 »fiftSft©*K(!:tfctS, jESffl)B©»$«aiM 



-5- 



9 

mJ£Ui2 u m£JlT^«ffi^ttO^Tjf ST* 
[0 0 3 7] <»*>«»M04ft©I*lt 50nma 

«*.<&«^ &£«<fc***» -i*>fcm 

&tfm<t£K>. mm&m*&T zitz. m?lt. mzm 

[0 0 3 8] Wc, MrE2JB»ifttbfc«^0»*b^ 

ALT, ftSt^SjCJCtO fcT>*-^fttX^7!y^ft 

JP***22/£mftjH**»6\ SiSSI^<t>e« 

[0 0 3 9] (iEffi) 
<««> 

[0 0 4 0] jEttDttHfctt. *«Kfl J F©/t-f 
fc* SttXtca, LixCoCh. LixMn2 04 , Li XN1O2 

(o<x<d <D'jnt< tt>-a*«»aT»*. £<e> 
[0041] jEC*m+®*«*#?«<. -f* 

>6«tt*J:WITfi»ttOB*t#t6*U7-U > 

[0042] Gmm» : r-iz±t?,<Dftn$:m^tzm&*>. 

LiPFe % LiCFsSOs <Dft<D{attlfr<D U ^A&£<&;£3 



(6) 2 0 0 0 - 3 4 0 2 5 7 

[0 0 4 3] jEffi*^, Uf5A-f*>fi«tt 

fc<-r*C£*«pJflBi&*. COWWSHtUTB, 
l^, 10- 3 S/cmH±Mt>e*S*SlTl^ 
[0 0 4 4] <IE«+<0#««#«>tt»<Ottffi±<&Si 

[0 0 4 5] #««*«**H(Hift**fX©»fe"r*^ 

ti-Xhs \zm bxtt*^«a^ t> * 

StfelW^bW £ £ t>«93 Lit. 
50 [0 0 4 6] i*fMf«fW:t:>*-W^7 7^^ 

ct, jE«*^w-r*«r««<sp«ft»iH-ra^t^j: 

[0 0 4 7] *— *>e*«*H«= 

##JA*>n. *jRu?">A^flcfi^aj©i$ns. mba* 

50 [0 0 4 8] «««#»ZM*>eWflte<KT£**;& 



-6- 



11 

Zm'p-Zlt&Ct. $>^>^\t7s)Vy^^> (Sulfolan 
e ; Tetrahydrothiophenel, 1-dioxide) &1§$&<D&IZ1& 

[0 0 4 9] Sg-K, ^<a@»*S^U^^A^RtSM 

zmm-rz* znteMTtiz&oftmzn. —&&Mt 

[0 0 5 0] m^iz. mmmm&tf vrvk&mt&M 
MMftmb\s<\*m&Mi&ftm\z&K>m&VT, mmt 

K®j*ft&»J*S;i<hJ&<*tf&n*. C-TH 08 A B 

*/rtr >*—;i^£ ^ *, ^effi^aHi-r* z.t\ztzz><D 
[0051] *)^oi±&u£<Dtm\z&K>mmt. 

[0 0 5 2] (ftS) 

40&ftW(!:l/Ttt> In, Tu Zn, Bi, Sn«<hG>£-&** 
[0 0 5 3] £<DU3^A^«#»G>SffiK:* U 

AtfAK In, Bu Zn, Pbtt£<&£JW*Kft#J* LTfcA 

&tK U^^A^JROfW/S^iflJO-r^. 

»i&«fcfc^T^fttfR«stt*. ssk, al in, b 



(7) «pBB 2000-340257 

[0 0 5 4] ±K<DU^A^tt»W:, MM^M&Jfr 

o»ft«B&— MI»56U, »bttH*fctt8MbttJi*» 

KfbftJBOBfc^at LT»i7;P=f >y^X-e«l3l3^» 
70 ^ 0 £fc. *<b«f**V^i«{b«l©»J**tttUTtt, 
a*»X#H»+*-5i*tt«Mb***H»+T, MMtt 

[0 0 5 5] <^Bffi£>M@<E>SE®ffl2 (Rmax) hM 
»©tt!6*r*# RmaxMTO. 0m± 5 m 
mKTW^L^o Rmax^O. 0lMm*«9©«*&t?^ ^® 

[0 0 5 6] (ttflbOHMft • «f£) EJUt<D«fc5ftIE*« 
*3J:^««PRH**7Li*»tt. jE«£ft«£<&l«lfc« 

ttMWItO»*ftttilS»-e*, A»fc*tMM»tt 

a«. sfi?en. jE«*iwiLT*<;iitc 
[0057] &tzs jEMtmfcnmnmtvTfiizwu 

snfc^»*^>*aj»»***«JfflT?**. t<Dm. muz 

[0 0 5 8] ftSKaffl^S'J^A^ttttft 
50 BM*«»KJB*»ttbfc«iS-e*oTt>*»K:U5 L '>A 



-7- 



75 

[0 0 5 9] 

(HJtWI-1) ft* JS*1 00 Mm, 100mmX50mm 

£<&l)^*>A&RCD»ffi»«rau STM (*«Ih> 

[0 0 6 0] d^U^»?A^R±^, RF7^>hD> 
X/Sy^fcfckiJcO, Li2S-SiS2-Li 4 SI04 <DM^^ 

EPMA (Electron Probe Micro Analyzer) fttix<Df& 

^Wt*"?. Li (0.42) - Si (0.13) • N (0. 01) -0(0.0 
1) • S (0. 43)T»*££a*«*ofc. XfcEHffT 

[0 0 6 1 ] X^U>;*J-#*-h (EC) t^OfcfU>^ 
h (PC) ©B*«SftlJ»bT#U 7* ij d- h U 
;KPAN) *iBaiK^S»3ltfct>©€:»a]b, LiPFert* 

^feitt^Mta^lif^^L, 100MmJ!<Z)7 
7P * S±1;:JP*300m mK&ffi bT* IEffi£{£g-t*o 

[00 6 2] m^mmmm^m^ivtz^^A^mh. 

[0 0 6 3] fLT, «S6tt100mA<D*frT^O?i5tt« 

^o^m, ftmm&m. 2v, amnEE 

3. 0VT©«»«0. 5Ah(7>^7P9)T*ofc. X 
^J^-SSlt 490WhC7y hm/\ ("J y h;WT*-3 

[0 0 6 4] <*£ic, i^-o&#Tioooiii<7>iM^7i^ 



(8) 4$n 2000-340257 

7* 

tt«£fTofc£C:5* ^n^COl#tt(D{g;T«2%{-fflJ^_ 

[0 0 6 5] JES+cDS^S^bT, LixMn 2 04 , Li 
xNi0 2 ^ffiLTt), SSH«tM«^f9 6nfc. £ 
tz, jEM*<Dtintl>T, # "J X^U H^iS 

70 Tfc* LIBF4 . LiCI0 4 , LiCFs S03 <Dl*nfr&tt't 

[0 0 6 6] (HJfiWI-2) 
Kcfc^T, Ei^StLT, PAN*«*»K:ft;AT, #U 

fc, iKOiB^WWlc, fii*i0.1iim-0.5/imO, Li 
(0.42) - Si (0.13) -0(0.01) • S (0. 44) fittOtttt^ftlO 
#f8%g£-L£: 0 iloaeTtt. Li 2 S-SiS2-Li4Si0 

20 <XttK«fcO*««»BB**T»jtLfc. XESOJP^ 
H350/imtCL7Co 

[0 0 6 7] d©KffUfc«»(05flS»«»tttW«L 
/to -tote*, 3fcm®JE£:4. 2V<hU 50mAtt«fcJ:D, 
3. 0VOHt«B:*tf5Sitta 49Ah (7 >^7Bf ) T* 
■pJto *fc, X^i^-^H 400Wh(7y M^)/l 
CJyMHW^fc. RC*#T1000Elo*-f 
Z/JVfttkn&ff^fztzZLZ. Ztl*><DW&<Dl&T\Z2% 

[0 0 6 8] (*S6W1-3) *!B«MT«bfc«»«jS 

OO/xmETF* ftStOff^ttl jLtmJK±200/zmJEtT. « 

1 MmJK±50MmJKT*«iB«T**. 

[0 0 6 9] 
40 [«1] 



-8~ 



(9) 



15 



mm 2000-340257 
16 





mmn 




















v iv-jirc* 


KUW 


(mdu 


(Mm) 


An/cm 


(h) 




0. 1 


10 


0. 2 


0. 02 


0.004 




1 


10 


2 


0. 2 


0.04 


t n 


i n 
1 U 


zu 


9 
L 


U. 4 


100 


10 


400 


20 


4 


j 500 


10 


1500 


100 


20 


50 


0.04 


300 


10 




300 En? 


| 50 


1 


300 


10 




50 


10 


300 


10 




50 


50 


300 


10 




50 


100 


300 


6 





[0 0 7 0] (»K«1-4) *MS«1-1T^b&1 



[0 0 7 1 ] 
»2] 











(Rmax/jLtm) 


JP^ 








(Mm) 




(1000 ®) 


0. 001 


10 


Mb 




0. 005 


10 


Mb 




0.01 


10 


Mb 




0. 1 


10 


Mb 




1 


10 


Mb 




3 


10 


Mb 




5 


10 


Mb 




7 


60 




300 HIT«J» 



[0 0 7 2] (JGK0I1-5) *JS«1-ZT^bfc«»«« 
COTEM (Transmi ss ion El ect ron Mi croscope) J: -5 

[0 0 7 3] C©Kffbfc«»CD*tt«1*ttft»filBb 
fc. f^lS^ 3tm®I££4. 2V£bT, 200mAttm^i^ 
^«8Mtfcfc^T*>* 3.0Y3£T«BE#fiTT**T©« 
»ttO. 49Ah(Z>^7P#) iSSt^ttSr^bfc. X* 40 

fco £6>ic, c^i^b*#T'iooo[Hico^^;i/^m^ 

[0 0 7 4] (HJSOT2-1) iP^20MmT'100mmX50mm(D 



t> 2®«3i^m«?»®^^fie-r^o t«sii^>7 
[0.0 7 5] »fb«i**«r-r*u? L CA<*>e*ttfl: 

^«<D»Bt<D»lSfc:kk L i 2 S-S i S 2 £>fi#tt £ * -y 
y hfcbT,-"T^rf>*X»Ha*tciT, 
JRS:*jSbfc. »*lilOMmr*0, »R©»J«H, EP 
MA (Electron Probe Mi croAna lyzer) M©lal> ^ 
)VttmT\ Li : Si : S=0. 42 : 0. 13 : 0. 45T"$>Z> C 

[0076] ■flrtfc*4*-r«u9 L »>A-f*>e»ttft 

MCbT, fc*»B«+fcTfl«KLfc**, **>J**ttl 
[0 0 7 7] £©ft«;fe«fctf«#K»***+fc:T, 6 

[0 0 7 8] x^U>*-#^-l- (EC) i:yneu> 

h (pc) ©«ft«eawikUT#U7^ u o-h 
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17 

v)v (pan) &Mmmzmmztt*><D$:ftmisT. lip 

fc. d©PAH + t* iStoJtifcfcLiCoOaftT, *3<J;tfS 

tU;. fix, WEft«^«*K«©»&#^cfctK» 

[0 0 7 9] M1E^4. 2V<hLT\ 100mA 

tteidJ: 0 , 3. OV*T«E#ffiTT* STtf>«»*0. 5A 
h (7>^T^) *fc, x*;w^-««tt, 4 

90Wh (7yhHr) /l (UyHW T»r3fc. SSK* 
£ © n OOOUXBIM £ ;v*tt«tff o <h d 

[0 0 8 0] (Jt«M2-1) ^JSW2-HC^5^T, 



10 



18 

[0 0 8 1 ] ^*«2-irc«»*«ifik:*5^^T, 

[0 0 8 2] <*ifc«2-3) 

[0 0 8 3] *««2-UC*liT, U 

^to 3E*<s> r*»#ttj ^^©teioooit-f ^;na 

[0 0 8 4] 
[S3] 









2 


0.1 


© 


10 


1 




15 


1.7 


© 


20 


1.5 


© 


10 


2 


© 


10 


0.05 


o 


10 


2.5 


o 


1 


2.5 


X 


0.5 


1 


X 


0.5 


2.5 


X 



[0 0 8 5] (HJS0H2-4) SKn-jUcicfcOffiffiLT* 

[0086] z.n&m*£isTmm&n ^mo^m-v 
Mmnmzi&j&vTnm&fEmVs imA/cm 2 uu7> 

fc. ^^SSE^SH20mAh/cra 2 U7>^7 • P#/¥ 
[0 0 8 7 ] (£JE013-1) J¥^20MmT100mmX50mma> 



[0088] z.<DVfy<L&mm±iz. v-*?T-fv— 

/3>SCJ:^ Li 2 S-S1S2 -Li 4 SiO^OJg'&ttS:* 

iMMlftWjSLfc. fWiio/imT*o, iSK<E>j&/& 

EPMA»W<Z)te*. ^)VttmX\ Li : Si : 0 : S=0. 4 
2 : 0. 13 : 0. 02 : 0. 43T»* £ £#;bfro&. Xl£ 

io-3s/cm muisirmo -e»ofc. 

[0 0 8 9] ^^Ibb'- 'jT r >^y "7— , hU 
;K LiPFs . LiCo02tt^ fecfctfWWJiW^^SRe? 

^LT, 20Mm/p(7)7;U^^ (jE@^*) ± 
^iP^100Mm^^LT2^$1t, y;M*<&IE«£f£ 
ST*. COIEffi+O^m^^^^U^^A-f^- 
>g*Stt5 X1Q- 2 S/cnrt?*ofc. 
[0 0 9 0] H#i»Ii$^bfc U f 9 A&IS 

[0 0 9 1 ] *0*lM»ttOMi5i;^7'^a« 
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[0 0 9 2] »*»ft5©*tt«tt*Tt4. f£ 

>J-£araHiStoft*«»»»<Oi£T (80%) 

fc. 

[0 0 9 3] IE«*0>e«lR<2:UT\ LixMn2 0 4 , LixN 

fc, LiBF 4 , LiCI04, LiCFsSOs ©HfftK43^Tfc 20 

[0 0 9 4] (3l$S0tJ3-2) *JSW3-1 KliRL fc«»»j£ 

*$*"r*N. N-y^f;WK7^KSj| (DMF) £££ 

>BM&\t2 X10- 2 S/cmtf*ofc. 
[0 0 9 5 ] **«3-1£B*<&A»&» 

[0 0 9 6] (3US«3-3) **«l3-n?«bfc«»«lJBfi 

[0 0 9 7 ] dO*»©*Jl«Wtt*cfclX^7y^tt« 
Tl«6nfc^ tt#»tt*IM#Lfc. £6lc, 500SJ 40 

tut**, *&i&m<om&<DWv\** »^tt«©«T»* 

[0 0 9 8] «|JS«3-4) *K«3-1 ^ L fcif&M 



4$P*H2 000-340257 
20 

S«^^-tz:/^U-^ + ^ , J^ 1 ^A-r^>e^S^7 xio 
[0 0 9 9] (XJBM3-5) £lSS#J3-1 Ttk L 

it, ra«icu^^A«»sff»L/fc. zvmmz&m 

Lfc*M*fUO'Jf>>A< *>EMttl xiO" 3 S/ 
cmTfcofc. -tOtt*J4, *JB«3H£H«<Dfi#ttW 

[0 10 0] H>fiOz y*r)V&m 

;W ©'J^A£JK£5B0^;b-frT. A«£bfc. RFT 
y*hn>X/Xy^ffilcJ:0, Li 2 S. P2S5, LisPO 

fc, Z.<Dmm<DmZ\Z. 800nm h;» 

igH7xio- 4 s/cuiT^^fe 9 -f*>e#K»4, 

[0 10 2] fg^ff £ft£LiCo0 2 & : ?> ^gSJftt* 

Sttt u 7;H-^A?§±t:ifiT, ie@ 

tU;. e*KJKD»^480/imtf, 3. 5mAh (5'J7> 
^7-P#) /cm 2 WJ$±>7*—hM 
T\ *g«»l417. 2mAhT*o&. 
[0 10 3] g^-60 t CJ^T<7)T;i/^>^X^SMT, 

fcT V h ©fifi*«fc«#*<!: 1 ^% 

©LiPF6**»**fc#««****TbT, 'JWA 

[0 10 4] *K«©1M^;WfciM4, 8. 6mAcD^liSi 
ftfrT, 5t«4.2V, tt«3.0VOIIBTffofc. *©lMf 

/to 

[0 10 5] 
»4] 



(12) &m2 000-340257 

21 22 







(S/cm) 




Li 


P 


Si 


B 


Al 


Ge 


Ga 


S 


N 


0 




4-1 


34 


14 












51 




1 


7 y i n ■ 4 




4-2 


38 


12 












49 




1 


1 A JU 


500 J£A_k 


4-3 


64 


1 












33 




2 


u A ID 




4-4 


50 


1 








8 




40 


I 




1 y 1(1-3 


cnn L % i h 


4-5 


42 




13 










43 


1 


1 




OUU JtA J . 


4-6 


30 






22 








47 




1 


5X10' S 


500 


4-7 


44 


1 








11 




42 


1 


1 


5X10"* 


500 W± 


4-8 


43 








7 




7 


42 




1 


1X10' 1 


500 JW± 


4-9 


31 


t 


7 






10 




50 




1 


1X10" 4 


L 500 K± 


4-10 


42 




12 










46 






7X10 S 


500 J^_h 


it 

4ft 
0>J 


4-1 
























78 


4-2 


21 


20 












59 




1 


8X10 6 


101 


4-3 


66 




0.3 










33.7 






3X10* 6 


192 


4-4 


17 


4 










20 


43 




16 


7X10' 7 


138 


4-5 


29 






29 








52 






4X10" 6 


251 



[0 1 0 6] (*iS«4-2-*JB«4-10) *J6*M-1£RJ 

[0 10 7] «t4S«4-1-Jt4fi«4-5) it^H^<!:b 
T, ^JB«04-1tB«<O«fiET. iMISai^Mb 

#14-1 KtkT . ^Smco ^ ffl*> b «SK26*tt90» % ■& fc 

78it^^;i/^®^-JtP#^b> ^/h^rtSP 
fiiB^HHt*^. b n*«ffi»T# J!, & «fc 5 Kfc 
^St>£bfc*^c<£Tb*ro 
[0 10 8] ^-coffi, MWHffftSK^aJSfcis.fciX'l'^- 

[0109] (HffiW4-1 1 -^SSW4-1 5) £Xffl4-1 1 

To H#«<BKHOlS^50niii'-50/iB*T<Z)J8HT* 

[0 110] 
[8 5] 



20 











4-11 


50nm 


500 J£4± 




4-12 


lOOnm 


500 m± 


m 


4-13 


K 5 Mm 


500 &± 


m 


4-14 


35 urn 


500 J^± 




4-15 


50mct 


500 J^Ji 


it 


4-6 


20nm 


113 


& 


4-7 


40nm 


156 


m 


4-8 


60 Mia 


500 ^±(§1, SSS^^tt 95%) 



[0 111] (Jfc4ft«4-6-Jt4ftW4-8) *Jfi«4«1^I»I 
moffi^T, «>K0l4-1W15^ffi«Ga«««IM<7)ff^ 

[0 112] (Hlt«4-16-*JS«4-18) ^©ffcBfS 
■■ft2JMIJ6lcL,T, *©#»JMi«H4*«4*HJBCD 

»ftttftP*Ufc. *JK«4-1"eRMUfc«» 
4b, jEffflM, ^MMmoi&mWZ. 50nm£ 1 umTS 

*o -tns 6 ic^-r. ran<&«£t>, @#>r 

[0 113] 
»6] 
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(13) 

23 



}$l2 0 0 0-3 4 0 2 5 7 
24 









Li 


P 


0 


N 


m 
m 


4-16 


37.5 


12.5 


50 


0 




4-17 


45.5 


9.8 


39.4 


5.3 


1 t R VMtitU l. 


4-18 


50 


8.3 


33.3 


8.3 


i 'rnm&itmv 


it 

& 
m 


4-9 


53.6 


7.1 


10.7 


28.6 


2 e»*«*6 


4-10 


27.5 


22.5 


50 


0 





[0 114] (JttMM-9~tttt«4-10) Ml«a#«« 

fc. mSfflO*«@ff®fi?SttDaj««. *M«4-7£B 

Tbfc. 20 
[0 115] (*JS«f94-19~*16«4-20) 2B©*Sffi|@* 



[0 116] 
[«7] 





jEa«0BttttftHtJ|0>jlE* 






4-19 


lOnm 


1 ^flraSMt&L, 


4-20 


25/zm 


i *-EM«<k«sb 




4-11 


5nm 




4-12 


30^01 


i *nm&<tmi> 



[0 117] (Jttt«4-11~JtttW4-12) Jt&{*J£L- 
T, &ESS@#®fi?fSJf £2lf«jil;:LT, *M«4-19~ 
20<htt#IIH&raHtt:«#HJB©IESflJ©J9*-£g*. 

61:. *»«4-16imi«©*WE-r. «»«pttt>H*U 

mt®.i$.ti,?c. -?-ne©*g*Sr^7»c^-r. -ene.© 

[0 118] (Hi£«4-21) ftffiW'J^A&JBS® 40 

Li : 39. m=f-%. P : 0. 3H^%, B : 16. m=F 
%. S : 43. 3®?%. 0:1. m^X. BU?tt2. 5uinT* 

•?^A-:&m?iii£f£2?bT. *-©«ifi©-y--f 

a*. 500-y-r »;utic*fr>T«. rtw»»ttiec*-j*. so 



®S©(£TfcJI'&ftfcA>-pfc. 
[0 119] (*««4-22) ASWU^-MfeJUaSBi 

K«:»«bfc. £©m#MfJI©;ifl/£«u Li: 38. 2H^ 
%, P:12. 2M^%. S:48.6M^%, 0 : 1. 0HT%. Bt 
JPttlO/iiT**. ^-©A@£<£fflLT. HSSM4-1 tHO 

*M t7 fr&te&W&.Xslt. *M 2 )VU.mt. 17. 2mA©5t 

***fr-cfT^fca«. 5oo-y-f^^«c*t»Tt>, rtss 

[0 12 0] (HJ6M4-23) ft&W'J^A&JR*® 
RFv$7*ha>X/t-.y*£sai*n?. -B. N 2 |?ffl 

(fcbfc. C©ttft*IB©&i&t£. Li: 42. 3HT%. P:0. 
3IC7%, Si : 11. 811^%, S : 44. zm=f-%. 0 : 1. 3 ST? 
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25 

-] tmm<Dffil&T\ Uf^ArM^^ffSbT, ^© 

mmmv-f ? jimizm^istc. iM^natm. 17.2 
it. 
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[0121] 



[f^SilES] 

[StB H } 1 2$6H2 8B (2 0 0 0. 6. 2 
8) 

^ffiE 1 ] 

CtfIE»^B«] *$fflf*©«SB 
[fcHE^ft] 

[&f?lf*©i6B) 

[tf**l] m«M@<!:> ]E*i, 'J ^ 

[If**2] m«HH©25'Cfr*5^'J^OA-f*> 
e****. 1 xiO- s S/cra^±-CS.^Ci:^#®i:-r«) 

if** i fciaewu^^A-^mffi. 
[if** 3] nmm.moxs°c\z&»z>v^<yk.ur> 

5X10" 4 S/cmRhT&* 

it ** i ictea© u ^ A=.xmm. 

[If** 4] igli^^S^TfeSCtS^i 
f Slff** l fcE«© 'J f?Ar*lfc 

[if** 5] iflMM®^. mm. mm 

[M**6] «{fc**«, Liz S. RtfLi2SiSiS2, Ge 

S2, GazSs ±o^-5Sp^e.a«nfcii»fe< t h—mt 

K^fl:#»*i, Li3P04-xN2x/3. Li4Si04-xN 2 x/3. Li4GeO 
4-xN 2 x/3 (0<X<4) *5=fctfLi3B03-xN2x/3 (0<X< 

#® tr ** 5 ice«© ijf^^zm 

[If** 7] tiM*«*o*»St*t5i:tfi* 

A: 30MT%«±6511^%fiCF©Lifi£# 

B:'J>. ^r-ffit, y^VZ-?A*5J:tf*f>J?A 

J: Dfc4»*»&atfftfc-«*fiU:©7C* 

[Sf**8] ££>fc«8raJB*<KSl§;feJ:tf3Si©<J>& 



[If** 9] «*H»©JP**«. 50nraW±50MniWT 

mm. 

[If** 1 1 ] *«IMt±*fc4B'«£*1-« 'J 3V> A 

[ffl**12] 2Ji^6tt*«*itH©»S*t2/tm 
£Ui22Mm«T-e\ 

®<>:-r5if**i oicetto v*-*i*=#cmm. 
[if** 1 3 ] ^mmmtmt'j^ARumitir^ 

A:30M : ?%W±50JM?%WT©Li)*» 
B:U> 

C:S6**«ttfa*0^*c< ife— 55 
[if** 1 5 ] iECffH0**4tft«MJl0>JP&c!) 1 
%W±50%«TT-&SC££#®<!:-t-5If**l 0CK 

[If** 1 6 ] lEMfflB ©J»*a«l 0rwBl±25 u mWT 
[gf**17] S&fcjE«fcU^9A-f:i->e»ttH 

tr ** 1 tcsH®© u A-^m 

[if** 1 8 ] IE«0*flM&?ftt, *'J7=U>t 

* 1 CGttO U ^£ A=5fc*tt. 

[§f**19] LIPFs*«fctfLIC 
F3 S03 ©V>m*>© U AfiS^tLTV^ d <fc 
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(15) 



#gg2 000-340257 



mm* <o ran - 1 z&m t-f zm&m 2_o kb*© >j ^ 
[ii*^ 2 2 ] iE«©:£«8Sfl?i£a<S&© 'J 

«fc 0 (ST 5 "& -5 C t * &ft t T * 2_0 (c g B£c © U 

[If 2 4 3 jE«<D*tt«tttt*<Z>ft«R8Kj£a-«t 
H&© U fCAttffltSMtS r <hK «fc & . 

[It#^ 2 5 ) iES 0*M«fi^*0#tt8Ji&£-ft< 

-r-5is^jg2 otcgaitcQ'jy^A-^mrte. 



[If #31 2 7 ] IE&®#ttrafttt+<0*flUgJIJ5£a-£f 

If #m2Jl \z g3«© U C A - #® ffe. 
[If 2 8 ] jES®*ttWffi»rt0#ft8tttJ£a-ftf 

t Z>m 2_0 IcfBSE© u 3^ A-^m. 

(If #31 2 9 ] *g©*iSS.£ RmaxffiT'O. 01 «± 
5 Mm«T-e*Sca:^#m<i:-r-5gf^l KSBffcO'J 
^Ar^mifc. 

df*3i3 0] MOMMflC. 'Jf^Atftft 

If 1 tCfBfc© 'J A-*m*. 

[|f*JS3i] iio$li:ttiftiftlM<, -t© 
S If l \z ffi«© U Ar*Sffi. 

If 1 CEBC'Jf 1 ?^***. 
[If*«3 3] IEft«©ft*fc**#£A*.. U^"? 

««w Ji & »a b fc ii t * t -r * 1 1: e* 



F^-A(##) 5H003 AA02 AA04 BB0Z BB03 BC05 
5H014 AA02 EE01 HH01 
5H029 AJ03 AJ05 AJ12 AK16 AL01 

AL12 AMI 2 DJ09 EJ03 HJ02 

HJ04 HJ20 
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